Introduction
The majority of the public support the legalisation of cannabis use for medicinal purposes in Australia, although often in the absence of a strong evidence base for its efficacy [1] [2] [3] [4] [5] . According to the representative 2013 National Drug Strategy Household Survey, just over two thirds of the Australian population supported a "change in legislation permitting the use of marijuana for medical purposes" and 75.3% supported "a clinical trial for people to use marijuana to treat medical conditions" [6] . Such weight of opinion can be a powerful motivation for political change as has been reflected in the recent legalisation of medicinal cannabis use in approximately half of the US [7] . Similarly, public sentiment in Australia has prompted recent changes in regional policies. For example, in 2014, the New South Wales Government Terminal Illness Cannabis Scheme (TICS) was established to prevent the prosecution of certain terminally ill individuals using cannabis under a registered doctor's advice [8] .
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The current regulatory models can be defined by how easily an individual can become a medicinal user (whether by registration or by mandatory physician statement and what health conditions are approved), the quantity of cannabis that can be legally accessed (quantity of plant as well as number of patients per caregiver) and the capacity of the state to monitor and regulate any diversion into illegal markets (whether growing is allowed and number of permitted dispensaries). As Australia has begun to make regulatory options, it is necessary to determine both the beliefs and opinions the public shares in relation to medicinal cannabis use as well as how it should be regulated [23, 24] . Surprisingly, only a single initial survey of Australian medicinal cannabis users has been published and is now over a decade old [25] . That survey found that the participants had used cannabis for many years to treat a number of different conditions -most commonly chronic pain (57%) and depression (56%).
Only five general population surveys have been conducted outside of Australia on this question [26] [27] [28] [29] [30] [31] . In contrast, a plethora of research has focussed on those registered to medicinal cannabis dispensaries (for example [32, 33] ), or with particular health conditions (for example [34] [35] [36] , and have lacked comparisons between non-users or recreational users. Each of the available population surveys were conducted across North America, although two were specific to particular regions (Ontario [29] and California [30] ). Across surveys, approximately 10% or less of the participants reported medicinal cannabis use although medicinal use was more prevalent among males, whites and Hispanics, and over the age of 35 years. Medicinal cannabis use was typically reported to be daily and administered by smoking joints, bowls or pipes. Unfortunately, none of these representative studies focussed on opinions relating to regulatory models or separates those who use cannabis solely for medical purposes and not also recreational purposes.
Given the limitations in knowledge and perceptions of medicinal cannabis use among the Australian population, the aim of this study was to provide the most detailed investigation of medicinal and nonmedicinal cannabis use in Australia. Using this information will help increase understanding of the differences between non-users and current medicinal and non-medicinal cannabis users regarding perceptions of risk and views on policy changes and highlight issues likely to impact on medical practice in the new regulatory environment.
Methods

Participants and procedure
Ethics approval for this study was obtained from the University of New South Wales Human Research Ethics Committee. Between March and May of 2016 a paid advertisement for the survey was placed on the Facebook advertisement platform and appeared on the newsfeed of Facebook users aged 18 years or over who had a listed location within Australia and invited them to complete a survey on 'drug use'. The advertisement had a click through rate of 1.4% (indicating effectiveness by industry standards of a score above 1% [37] ) and reached 416,319 individuals. Clicking on this advertisement took the respondent to a provided link for the online survey where they received information on the survey and then provided consent to continue. The legitimacy of this recruitment technique in the addictions field has been described previously [38] .
A total of 3388 adults responded positively to the advertisement and began the survey. A total of five obvious hoax responses and an additional 72 individuals were removed during data cleaning as they contained conflicting information indicating careless or artificial responding. Of the remaining 3311, 47.7% (n = 1578) provided complete data and were thus included into this study.
Survey
The survey was published online using the free 'Survey Monkey' service (https://www.surveymonkey.com/). The content was largely adapted from Swift and colleagues to cover the Australian publics' knowledge, perception and patterns of cannabis use for medicinal and non-medicinal purposes in the context of possible policy change [25] .
For the purposes of this study, relevant questions assessed six areas: 1) Demographics (sex, age, living situation (state and metropolitan, rural or remote) and employment status (full-time or part-time));
2) General wellbeing and health (qualitative assessment of any health conditions affecting day-to-day life and whether or not the condition was ongoing);
3) Any cannabis (ever use, age of onset, past month frequency of any use in days, quantity of use per day of use in cones, joints or grams, experienced and preferred routes of administration); 4) Medicinal cannabis use (qualitative assessment of health conditions, check-list on ever use, reasons for use, experienced and preferred routes of administration, effect on health conditions (11 point Likert scale rating improvement), past month frequency of use in days and quantity used per day of use, history of use (less than one year, 1-5 years, 6-10 years, more than 10 years)); 5) Knowledge of medicinal cannabis (qualitative assessment of the participant's knowledge of medicinal cannabis laws and the extent of their support for these laws (11 point Likert scale), qualitative assessment of the health conditions the participant feels are effectively treated by cannabis, how they obtained this knowledge (personal experience, friend recommendation, personal research, health professional, other recommendation) and the extent that they believe the scientific evidence supporting the use of medicinal cannabis for spasticity, cancer, chemotherapy, nausea, problems sleeping, and low mood (all 11 point Likert scales)).
6) The sixth area assessed perceptions of medical cannabis and included the participants' support for policy (11 point Likert scales on legalisation and access for personal use for recreational purposes and qualitative assessment of any final thoughts); thoughts on access (who should have access (no restriction, doctor prescription, clinical trial participants, all adults, those with a particular health condition, government regulated special access, or other), approval of weekly use for medicinal and recreational purposes and degree of preference for the requirement of Therapeutic Goods Administration approval (all ten-point Likert), qualitative assessment of who would be responsible for growing the cannabis, preferred form (smoked, oil, tablet, oral spray, baked product, liquid, other) and source (myself, friend, private ISSN: 2330 ISSN: -2178 company, public company, other)); harms related to legalising access (qualitative assessment of what harms there may be, harms relating to production and regulation by the government, harms relating to daily use for medical and non-medical use, side-effects from medicinal use, and opinions on regulation) and research (extent of support for further clinical trials (ten-point Likert) and qualitative assessment of support or opposition for further clinical trials).
Participants were categorised as a non-user (NU), recreationalonly user (RU), medicinal-only user (MU), or combined user (recreational and medicinal; CU) through analysis of questions assessing ever use, days of use for medicinal and recreational purposes, and a purpose built checklist (I have only ever used cannabis for non-medicinal purposes, I use for non-medicinal purposes although have previously used for medicinal purposes, I usually use for nonmedicinal purposes but I also sometimes use for medicinal purposes, I usually use for medicinal purposes but I also sometimes use for non-medicinal purposes, I use for medicinal purposes although I have previously used for non-medicinal purposes, I have only ever used for medicinal purposes). The full survey and was expected to take approximately 20 minutes to complete.
Data analysis
Qualitative data from open ended responses was coded and organized by two independent researchers into categories using open coding thematic analysis and reported as themes. Discrepancies were discussed until objective consensus was reached. Reported health conditions were categorised according to the International Classification of Diseases, 10th revision (ICD-10) [39] .
Differences in categorical demographic information were analysed by χ 2 using IBM SPSS Statistics, Release Version 22, with the rest of statistical analysis undertaken using Stata 13.1 (Statacorp). Significance was defined as P < 0.05. Due to clustering of responses at polar ends of the Likert scale questions, these were converted to binary responses for analysis although mean and interquartile range (IQR) is reported. Additionally, as gender and age groups were unbalanced across non-users and groups by cannabis use motivation, we conducted logistic regression analyses predicting responses according to cannabis use status only (crude OR), and status controlling for age and gender (adjusted OR). In cases where linearity was violated, age was adjusted according to box-tidwell output and where this adjustment could not be made, age was entered as a categorical variable (See Table Notes ). Odds ratio and 95% confidence interval results are reported according to the ruleof-4 approach [40] . Marginal estimated means (MEM) from adjusted models are also reported (age and gender held constant).
Results
No significant demographic differences were found between those who completed or did not complete the survey with the exception of age. Those under 26 years were significantly more likely to not complete the survey (χ 2 (5) = 57.21, P < 0.001; +7.4 Adj. standardised residual).
Demographics
Demographic details of the 1578 participants who completed the survey are presented in Table 1 . Also provided in this table 1 is Australian population data as published by the Australian Bureau of Statistics (ABS) from June 2015 and employment status as at July 2016 [41, 42] . Region was surveyed using the Rural, Remote and Metropolitan Areas (RRMA) classification, however; in the absence of complete Australian data by region using this classification, approximate comparisons were made using the Australian Statistical Geography Standard (ASGS) collected by the ABS as at July, 2016 [43] . Overall the survey respondents were comparable to the Australia population with the exception of over representing those aged younger than 26 years, underrepresenting those over 65 years and over representing those in remote locations. Gender was not evenly distributed by age group, as males were overrepresented under the age of 36 years (χ 2 (5) = 127.41, P < 0.001; adj. res +7.4, +5.7) and females overrepresented from age 36 to 64 years (adj. res +3.4, +4.9, +6.1).
General well-being and health
Upon open ended questioning regarding any health conditions, participants most commonly reported a pain condition or felt symptoms of pain. Males tended to report musculoskeletal issues, while females tended to report arthritis and mood disorders. Regarding the reporting of any health condition, compared to nonusers (MEM 51.6%), recreational users were less likely to report a health condition (adjusted OR 0. 
Cannabis use
The majority of the sample reported some form of cannabis use (87.39%) and this was most likely to be combined use (both medicinal and recreational; 51.20%) or recreational use (31.99%) with just 5.20% of participants reporting medicinal-only use. As shown in Table 2 motivations for cannabis use differed by gender and age. Non-users were significantly more likely than average to be female and older. Both recreational users and combined users were more likely to be younger while combined users tended to also be male. In contrast, medicinal only users were more likely to be older.
Differences in patterns of cannabis use by cannabis use motivation are shown in Table 3 . As compared to recreational users, combined users were younger at their average age of use onset, although both groups were likely to initiate use in their teenage years. In contrast, medicinal users were more likely to initiate use in their early twenties. Compared to recreational users, medicinal and combined users were more likely to have ever used regularly, although combined users were also more likely than medicinal users to have used regularly. Similarly, combined users were more likely to report daily recreational use in the past 28 days compared to recreational users. Moreover, combined users were more likely to use more than one gram on a typical day of use as compared to recreational users, and were more likely to have tried more than three separate routes of cannabis administration. In contrast, when asked about any past month cannabis use, medicinal users were the most likely to have used daily.
Patterns of medicinal cannabis use
As detailed in Table 4 , medicinal users were significantly more likely than combined users to report daily medicinal use in the past 28 days although used a similar quantity of grams per day of use and reported using cannabis for a comparable length of time. Approximately two thirds of those reporting any medicinal cannabis use reported that their symptoms were much improved following use.
Upon open ended questioning, the most commonly reported reason for medicinal cannabis was for pain relief followed by mental health concerns (including anxiety and depression). Cannabis was also commonly used to provide assistance with sleeping and appetite. There did not appear to be any trend in reasons for use between combined and medicinal-only users with the exception that combined users tended to be more likely to use cannabis for anxiety. When asked to report any associated difficulty with use, participants reported physical side effects (drowsiness, hunger, weight gain, respiratory concerns, nausea, unpleasant feelings) and psychological effects (anxiety, paranoia, loss of motivation, poor memory, hallucinations and depression) most commonly, followed by sociological issues (work/driving interference, stigma, financial concerns) and other issues (strain and dose inconsistencies, withdrawal, dependence and drug interactions).
Knowledge and perceptions of medicinal cannabis use
The total sample most commonly reported gaining their knowledge on medicinal cannabis from personal research. This was particularly the case for combined and medicinal-only users compared to non-users (MEM 59.9% and 64. When asked about knowledge of the current state of medical cannabis in Australia, a minority of participants were aware that they could be prescribed cannabinoid pharmaceuticals for multiple sclerosis related spasticity in Australia (MEM 18.8% of non-users, 23.0% of recreational users, 23.3% of combined users, and 16.2% of medicinal-only users). However, most had heard of new cannabis laws, particularly medicinal users compared to non-users (MEM 87.7% compared to 75.7%, OR 2.29 [1.10 -4 .80]). The majority completely supported these new laws, particularly those reporting recreational use as compared to non-users (MEM 80.4% compared to 66.9%, OR 2.03 [1.37 -3.01]). When prompted using open ended questioning to describe what they believed these new laws were, very few participants were able to accurately describe that the change in legislation which came at the time of survey allowed for cannabis to be grown for medicinal and research purposes. In contrast, many incorrectly believed that this change was relating to legalising medicinal cannabis under various restrictions (such as under prescription, or only for those with specific serious illnesses such as cancer, epilepsy and pain). Other participants described the legalisation of cannabis trials and/ or commercial or private growing without further detail. Finally, a minority believed that use of cannabis for all medicinal purposes was made legal.
When asked about how firm they believed the scientific evidence was for a number of provided conditions, medicinal users were consistently more likely than recreational and non-users to believe the evidence was firm (Table 5 ). In the cases of muscle spasticity, chemotherapy-related side effects, sleeping problems and low mood, medicinal-only users were more likely to believe the evidence was firm compared to combined users. As compared to non-users, recreational users were more likely to believe the evidence was firm was regarding the treatment of sleeping problems and nausea.
On open ended questioning, the participants most commonly reported that cannabis was known to treat pain, seizures and cancer. Combined and medicinal-only users tended to be more likely to cite mental health conditions (particularly anxiety and depression) and insomnia, while recreational cannabis users were similar to non-users with the exception of an increased likelihood of citing appetite, insomnia and glaucoma. Notably, an important minority of participants, especially combined and medicinal users, reported that cannabis could treat multiple conditions (responding "too many to list", "numerous" or "many").
There were significant differences in preferred preparations by cannabis use motivation. Compared to non-users, cannabis users were most likely to prefer smoked cannabis that is no different to non-medical cannabis (MEM 43.4% of combined users, 22.9% medicinal-only users, and 27.6% of recreational users compared to 8.2% of non-users; OR 8. When asked to rate support for clinical trials of medicinal cannabis, support was higher among recreational and combined cannabis users compared to non-users although significantly low among medicinal users compared to recreational users (Table 6 ). Those reporting reasons for their support of further trials (54.56%; n = 861) most commonly reported an interest in gaining more knowledge or a desire that the effectiveness of medicinal use be better demonstrated. Those reporting reasons for opposition of further trials (26.05%; n = 411) most commonly detailed that there was already sufficient research and further research would be redundant or that more research was not preferable to immediate legalisation. Reasons for opposition were more likely to be given by combined and medicinal users compared to non-users and recreational users.
Discussion
This study presents the results from the largest and most indepth survey of Australian's opinions, beliefs and use of medicinal cannabis. The first important finding was the scarcity of individuals reporting medicinal-only use (5.20%) as compared to those also reporting recreational use ('combined users'; 51.20%). In line with previous research, we identified that only approximately one in ten who reported medicinal cannabis use does not report additional recreational cannabis use [31] . This difference in cannabis use motivation was a significant factor in predicting patterns of cannabis use and perceptions of medicinal cannabis use. First, combined users were more likely to use cannabis regularly and reported more frequent recreational use at greater quantities, in addition to supporting the regular use of cannabis-even compared to those who only used cannabis for recreational purposes. In contrast, those using for medicinal-only purposes were the most likely to report ISSN: 2330 ISSN: -2178 daily cannabis use. Second, those reporting any recreational use were more likely to be younger than those reporting medicinal use only and more likely to begin using cannabis before they were 18 years old. In addition, those reporting combined use were more likely to be male than other groups. These patterns of use indicate that combined users, who make up the vast majority of medicinal users, represent a distinct subpopulation separate from both recreational-only and medicinal-only users and who have more frequent recreational use than recreational-only users. This is an important finding as previous population surveys regarding medicinal cannabis use typically collapse combined users with medicinal only users [26] [27] [28] [29] [30] [31] . Moreover, while the majority of Australians support medicinal cannabis use, they do not support recreational cannabis use [6] .
Participants were most commonly treating pain conditions with cannabis followed by mental health conditions (including anxiety, depression and other non-mood disorders) and then insomnia. Combined users were particularly likely to use cannabis to treat anxiety. These conditions have been identified as targets for medicinal cannabis use in previous Australian research, however; treating mental health conditions with cannabis does not seem to be as prevalent in the US or Canada [25, [26] [27] [28] [29] [30] [31] . While there are mechanisms by which cannabis may alleviate low mood at least in the short term, this finding is particularly concerning given established links between early onset and long term cannabis use and worsened mental health [44] [45] [46] . Moreover, combined users were less likely to have had their health conditions diagnosed by a health professional indicating that cannabis may be used as an alternative to medical assessment and treatment. As such, it may be of some benefit to encourage contact with the medical system through future regulatory models.
The majority of the sample reported gaining knowledge on medicinal cannabis use from personal research and experience, with few reporting having spoken with a health professional. The findings revealed a serious lack of knowledge of the evidence base for medicinal cannabis and recent legislative changes. First, when asked to describe the current state of medicinal cannabis use in Australia, the vast majority were unable to accurately describe the recent changes to legislation allowing for the cultivation of cannabis for medicinal or scientific purposes. Second, the full sample consistently believed that there is firm evidence for cannabis as a treatment for pain, spasticity, cancer, side effects of chemotherapy, sleeping problems, low mood, and nausea. In contrast, the evidence is not thought to be firm for any of these conditions, particularly for sleeping problems and low mood [47, 48] . Third, when the sample was asked to provide conditions for which cannabis was thought to treat, many respondents replied that the list was too long and numerous to be provided. Finally, a minority of respondents opposed clinical trials of medicinal cannabis use, including almost half of medicinal-only users. When asked their reasons for this opposition, participants frequently cited that conducting further research would be redundant as the evidence for the effectiveness of medicinal cannabis is already clear. As such there is an obvious need to increase efforts to educate the public, and particularly those already using cannabis for medicinal purposes, as to the current state and poor quality of the current evidence base [48] .
Under the current regulatory model in Australia, general practitioners will become the gatekeepers of medicinal cannabis prescription. This survey indicates that those seeking medicinal cannabis from their general practitioner may present with: 1) Health conditions that do not have currently strong evidence base for treatment with cannabis;
2) A long history of cannabis use which may require screening for underlying health conditions and related problems;
3) A firm belief on the benefits of medicinal cannabis established through personal research which may need to be addressed with reference to the importance of research quality; and 4) A disengagement from the medical system which may place an initial strain on clinical rapport. Each of these factors is likely to be challenging in a clinical setting and strategies and guidelines for general practitioners to improve engagement with these patients are yet to be developed.
In contrast, the much smaller group of patients without a history of recreational cannabis use may be more easily integrated into the current regulatory system, given their increased engagement with medical professionals and preference for non-inhalation routes of administration which are similar to typical pharmaceutical medications.
In summary, the results from this non-representative but large survey provides an increased understanding regarding the differences between non-users and current medicinal and non-medicinal cannabis users in the perceptions of risk and views on the medicinal use of cannabis in Australia. Notably, the use of cannabis only for medicinal purposes was rare in this sample and they consistently supported the use of cannabis for medicinal purposes, citing its effectiveness in treating pain and mental health conditions in particular, but also reporting a belief in effectiveness for treating a great number of other health conditions. Participant knowledge was inconsistent with the current evidence base and likely to come from personal research and experience as opposed to consultation with health professionals. This pattern of results indicates a general resistance to scientific and medical literature which may lead to a reduced rapport in clinical settings. The need for national clinical guidelines is paramount given the stark contrast between the current state of low to moderate evidence for medicinal cannabis and the overwhelming enthusiasm by the public in general and particularly by current cannabis users.
